Platelet secreted lipoprotein-like particle is taken up by the macrophage scavenger receptor and enhances cellular cholesterol accumulation.
Enhanced macrophage cholesterol accumulation is associated with foam cell formation in the atherosclerotic lesion. Since platelet activation plays an important role in atherogenesis, we questioned whether products released from activated platelets could affect macrophage cholesterol metabolism. The addition of platelet-conditioned medium (PCM, obtained from collagen activated platelets) to a J-774 macrophage cell line, enhanced cellular cholesteryl ester content by 32%. The cholesterol esterification rate was also increased by 29%. Pre-loading the macrophages with cholesterol by incubation with acetyl-LDL, resulted in a further elevation of 48% in PCM-mediated cholesterol esterification. Possible mechanisms for the enhanced cholesterol esterification by J-774 macrophages following incubation with PCM include increased cholesterol influx and/or decreased cholesterol efflux (These cells were recently shown not to synthesize cholesterol). However, both increased uptake of PCM cholesterol by the macrophages as well as increased cellular cholesterol efflux (by 22%) were noted. The enhancement of cholesterol esterification by PCM was competitively inhibited by fucoidin and polyinosinic acid, implicating PCM binding to the scavenger receptor. This was further evidenced by the observations that apolipoprotein E which reduces cellular uptake via the scavenger receptor but not via the LDL receptor, also inhibited the effect of PCM, whereas IgG C-7, the LDL receptor antibody, did not alter the effect of PCM. Lysosomal involvement in the cellular processing of PCM was observed since PCM activity was inhibited by the lysosomal inhibitor, chloroquine. Partial purification of PCM by gel filtration revealed that the cholesterol component was associated with both phospholipids and proteins in a lipoprotein-like particle. Delipidation of PCM resulted in its inactivation but both heat treatment and tryptic digestion of PCM, revealed that the protein (and not only the cholesterol) component was also essential for the effect of PCM on cellular cholesterol esterification. Furthermore, PCM prepared from platelets of a patient with Gray Platelet Syndrome that lack platelet alfa granules (which contain platelet specific proteins), failed to enhance cholesterol esterification. These results demonstrate that lipoprotein-like particles released during platelet activation can interact with the macrophage scavenger receptor thus leading to enhanced cellular cholesterol accumulation.